; Hexon-3G-Sym) † Interacting residues were identified based on a distance cutoff of 5Å. § Sym refers to symmetry related molecule #1 and #2 indicate two different conformations adopted by the N-termini (NT) of the hexon subunits. The interactions involving the hexon NT are shown in white (blank) background. "" refers to the native -strand formed between the C-terminal (CT) residues 946-950 and 948-943. The interactions involving the hexon CT are shown in gray background. "x-!" refers unfolded CT residues 946-950 and its interactions with CHEF strand of V2 barrel. "x-VIII" refers unfolded CT residues 946-950 and its interactions with VIII molecule. "x-UD" refers unfolded CT residues 946-950 and its interactions with unidentified density. "(strand)" refers -strand formation between the residues 948-943 and the respective residues listed. The interactions involving the hexon residues 891-896 are shown in dark gray background. 38-46 (VIII-U) † Interacting residues were identified based on a distance cutoff of 5Å. ¶ Shown in parenthesis are the interacting proteins. Hx and PB refer to proteins hexon and penton base and the numbers correspond to different hexons. § Sym refers to symmetry related molecule *The interactions in the shaded region involve residues in the appendage domain (APD).
‡ Interactions involving the PB fig. S1. Resolution estimations of the cryo-EM reconstruction of HAdV-D26. The FSC curves as a function resolution (Å) obtained at the conclusion of refinements in Frealign, FSC (gray), Part-FSC (black) and from RELION is shown in blue. The resolution estimates according to the Gold-standard cutoff (FSC=0.143) are 3.82Å, 3.69Å and 3.72Å, respectively. Model to map FSC curve is shown in orange. A spherical mask with inner and outer radii of 280Å and 510Å, respectively was applied during the image reconstruction in Frealign. S4 . Structural similarities and differences between the different hexon structures in HAdV-D26. Shown on the left is the side view of superposition of 12 hexons that indicates virtually identical folds of the hexon subunits. The regions that differ greater than RMSD > 2.0Å (shown in red) are located at the N and C-termini as well as the HVRs. The RMSD values range between 0.6345 and 1.0Å for different superpositions. On the right is a 90° rotated view seen from the bottom (inside of the capsid). In addition to N and C-termini, the residues 891-896 also differ in their conformations in particular in A and B subunits in hexon-1 and J subunit in hexon-4, as they interact with the minor proteins IIIa and VIII. A conventional structural superposition could not be done because of the multiple IX molecules involved and only certain regions of the IX polypeptides conform to the quasi 3-fold symmetry. Different colored helices correspond to the C-termini of structurally distinct IX molecules as described in Fig. 3 . For example the blue colored helices are the anti-parallel helices that come from the neighboring facet, while the purple colored (parallel) helices belong the IX molecules that are located at icosahedral 3-fold axis. The set of helices identified with the yellow colored residues belong to HAdV-D26 and the cyan-colored helix corresponds to the fully ordered molecule of IX in HAdV-D26 structure. If the arrangement of the helices in both the 4-HXLBs is the same between the two viruses, then the same colored helices should overlap with each other. This is not the case, as the two blue colored (antiparallel) helices overlap with purple and light blue colored helices. In fact, no two helices of the same color overlap onto each other and their interactions with hexon neighbors are also different, indicating that the arrangement of helices in 4-HLXB is different between the HAdV-D26 and HAdV-C5 structures. (B) A side view of the superposition of helices.
fig. S10. Structural superposition of the protein IX molecules. The triskelion forming region, containing residues (1-60), can be readily superimposed between different IX polypeptides in HAdV-D26 and even with that of the HAdV-C5 (Ad-C5) structure shown in gray. The color codes of the IX molecules of HAdV-D26 are the same as in Fig. 3 . However, the structures of two of the IX molecules (R and S) branch out two different locations: 1) prior to the linker helix at residue 62 in the IX-S molecules, which are located at the icosahedral 3-fold axes and 2) at residue 94 located at base of coiled-coiled helices in the fully ordered IX-R molecule.
fig. S11. Structural conservation in protein VIII molecules from HAdV-D26 and HAdV-C5.
Superposition of both the structurally distinct copies (red and green) of HAdV-D26 and from HAdV-C5 (gray, PDB-ID: 3IYN) highlights the structural equivalence of VIII molecules in HAdV-D26 and HAdV-C5 structures.
fig. S12. Molecular clamping interactions by the protein VIII. (A)
The location of VIII-U (orange ribbon) molecule involved in clamping the hexons 2 (Hx-2) and 4 (Hx-4) (boxed regions) as well as gluing the neighboring peripentonal hexons (Hx1 and Hx1') together. (B) Close-up of the clamping interactions at one end that involve anti-parallel strand formation between the residues 29-37 (green) of VIII-U and 936-943 (blue) of K-subunit of Hx-4 by disrupting the native strand between residues 936-943 and 946-952 in the K-subunit. (C) The clamping interactions at the other end also involve anti-parallel strand formation between the residues 105-110 (green) of VIII-U and 937-943 (blue) of E-subunit of Hx-2 by disrupting the native strand between residues 937-943 and 946-952 in the E-subunit. Similar clamping interactions are formed by VIII-V molecule connecting Hx-3' and Hx-3 capsomers. -terminal (197-227) regions of VIII-U (colored red) are involved in gluing the peripentonal hexons at the vertex region. These interactions, in conjunction with the interactions by IIIa molecules, are responsible for cementing the peripentonal hexons together and with the GONs (see fig. S18D ). Similar interactions involving VIII-V molecule alone (no IIIa is present at this location) are responsible for mediating the interactions between the hexons, Hx-4 and Hx-2' that belongs to an adjacent GON facet. The overall quality of the density in this region is relatively weak (modeled at 0.6) compared to the well-ordered regions (NTD, MDLD) of IIIa (modeled at 1.2). However, it was sufficient to assign sequence starting with the helix 314-332.
fig. S18. Gluing interactions involving IIIa, PPHs, and PB. (A) Close interactions between the NTD of IIIa with the N-terminal region (aa 1-30, A-subunit) of PPH (Hx1) and a few interactions with the region (aa 890-895, B-subunit) of the neighboring Hx1'. (B) Interactions between the NTDs of adjacent IIIa, which are colored in bright and dark shades green. Residues 82-104 of bright green copy interact closely with the residues 30-60 of the dark green copy of IIIa. These interactions are important for gluing the adjacent PPHs together underneath the vertex region. The location of the PB is identified by pentagon in magenta. (C) The ordered N-terminal region (aa 23-38) of PB interacts with residues 62-66, 103-107 of IIIa (bright green) and 108-118 of symmetry related copy of IIIa (dark green). (D) Diagram showing the bridging interactions mediated by VIII (orange) and IIIa (green) at the vertex region that glue the peripentonal hexons (Hx1 and Hx1') as well as Hx4 and HX2' from the adjacent group of nine hexon (GON) substructures together and as a larger group. The appendage domain (APD) of IIIa is circled. Of note, IIIa molecule overlays on top of the already bound VIII molecule and thereby further fortifying the cementing interactions between the adjacent PPHs and GONs.
